METHOD FOR JOINTING THE CUTTING EDGE OF AT LEAST ONE 
CUTTING BLADE OF A ROTATING TOOL 


BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a method for jointing the cutting edge of at least one 
cutting blade of a rotating tool wherein a radial advancing movement is carried out 
between the tool and at least one straight jointing stone whose effective joint area 
is longer than the cutting edge. 

2. Description of the Related Art 

When peripherally milling workpieces, a groove pattern comprised of grooves 
having a certain spacing between neighboring grooves is generated on the 
workpiece surface. The groove pattern depends on the machining parameters such 
as rotational speed of the tool, number of cutting edges of the tool, and the 
advancing speed of the tool. The spacing of neighboring grooves is an essential 
quality criterion for the surface of the workpiece. A high-quality workpiece surface 
is characterized by a uniform groove pattern whose groove spacing is between 
approximately 1 mm and 2 mm. 

When employing conventional tools and conventional tool clamping systems, 
only one cutting edge will be imprinted on the workpiece surface as a result of the 
tolerances with respect to the cutting circle of the different cutting edges of the tool 
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and the concentricity of the clamped tool. The cutting circle is the circle described 
by the rotating cutting edges, respectively. In this way, the achievable advancing 
speed of the tool for a high-quality milling action depends only on the rotational 
speed of the tool and, like the rotational speed of the tool, is thus limited by the 
configuration or construction of the tool. In practice, workpiece advancing speeds 
of approximately 20 m/min. result. 

In order to be able to achieve higher advancing speeds (for example, > 20 
m/min) which are proportional to the number of cutting edges of the tool, all of the 
cutting edges of the cutting blades of the tool must imprint uniformly on the surface 
of the workpiece to be machined. In order to achieve this, the cutting edges of the 
cutting blades are jointed within the machine, i.e., the cutting edges, when the tool 
is rotating, are adjusted to be positioned on a unifomi cutting circle of the rotating 
edges by advancing a jointing stone and subjected to whetting or grinding. A 
prerequisite for this is that the tools themselves are already very precisely ground 
to run true and that the tool clamping system has only minimal tolerances with 
respect to concentricity. In practice, the tools are centrally clamped by means of 
hydraulic clamping systems for this purpose. Also, the tools are clamped with cone 
clamping systems (positive taper lock system). 

When carrying out jointing, the cutting edge of the cutting blade is radially 
ground, i.e., at a clearance angle of 0"". However, this is possible only to a certain 
degree because othenA/ise the cutting edge would perfonn a pushing action and 
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thus reduce the machining quality. In practice, so-=called jointing bezel widths of a 
maximum of 0.7 mm are permissible. In order to be able to carry out as many 
jointing processes before reaching this maximum jointing bezel width, the 
aforementioned conditions must be provided. Otherwise, a great portion of the 
5 possible jointing bezel width will already be used during the first jointing process 
with which initially the cutting edges of all cutting blades of the tool are aligned on 
Q a unifomi cutting circle. 

Q After grinding and insertion of the tools with the clamped cutting blades for 

y 

31 the first jointing process, the jointing stone is radially advanced step-by-step until all 

^10 cutting blades are brought into contact with the jointing stone, i.e. , all cutting blades 
are jointed. Subsequently, approximately 1.5 mm to 2/100 mm advancing strokes 
^ are radially performed for each jointing process. When the maximum jointing bezel 

o 

^ width has been reached, the tools with the clamped cutting blades are removed 

from the machine and the cutting blades are then finish-ground in a grinding 
15 machine. 

A principal distinction is made between str^gKf jointing and profile jointing. 
\p the case of straight jointing (Fig. 6) of strat^t non-profiled planing blades 3, a 
lointing stone 31 in the fomi of a pin is /Efdially advanced and subsequently moved 
axis-parallel in order to joint the cutting edges 9 of the planing blades 3 across their 
20 entire length. A disadvantage is that relatively small jointing stones 31 will wear 
relatively quickly and, in extreme situation, the jointing result will be a conically 


\ 
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tapering ciiltihg blade 3. 

When profile jointing, the jointing stone is provided with the negative contour 
of the cutting edge of the cutting blade and Is advanced only in a radial direction. 

In the case of straight jointing, it is also known to employ a straight jointing 
stone whose length is somewhat greater than the jointing cutting edge of the cutting 
blade. This jointing stone is advanced only radially. A disadvantage of this straight 
jointing process is that, for example, a nick or notch within the jointing stone will be 
directly transmitted onto the cutting edge of the cutting blade and will cause marks 
on the cutting edge. This disadvantage must be accepted for profile jointing; 
however, in this application, the effect is not as strong because of the already 
profiled cutting edge configuration. 

As a result of the different type of action, the straight and profile jointing 
devices are configured constructively differently and are either mounted altematively 
correlated with the respective spindle of the machine or, depending on the tool, are 
employed alternatively. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to configure the method according to 
the invention such that the cutting edges can be optimally jointed with minimal wear 
of the jointing stone. 

In accordance with the present invention, this is achieved in that at least one 
relative stroke, which is smaller than the length of the cutting edge, is carried out 
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between the jointing stone and tlie cutting edge during tlie jointing process intlie 
longitudinal direction of the cutting edge. 

In the method according to the invention, an axial relative movement 
between the jointing stone and the cutting edge is performed during the jointing 
process at least in one longitudinal direction of the cutting edge. This stroke is 
smaller than the length of the cutting edge, preferably smaller by a multiple. By 
means of this stroke movement, the groove fonnation on the cutting edge of the 
cutting blade is reliably prevented. Moreover, the wear of the jointing stone is 
minimal because a very large surface area of the jointing stone is always engaged. 
By means of the method according to the invention, a microscopically smooth 
cutting edge is provided which results in a high surface quality of the workpiece 
machined therewith. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing: 

Fig. 1 is a perspective and simplified illustration of the jointing device in a first 
position of the jointing process; 

Fig. 2 is a perspective and simplified illustration of the jointing device in a 
second position of the jointing process; 

Fig. 3 is a perspective and simplified illustration of the jointing device in a 
third position of the jointing process; 

Fig. 4 is a perspective and simplified illustration of the jointing device in a 
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fourth position of the jointing process; 

Fig. 5 is a perspective and simplified illustration of the jointing device in a fifth 
position of the jointing process; 

Fig. 6 is a simplified perspective illustration of a^blade head with straight 
utting blades with a jointing stone according to th^/prior art being employed for 
jointing. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 


Sj In particular in the case of woodworking machines, blade heads are used 


ffl which have cutting blades arranged ab/ut the circumference of the head for 

1 0 machining wood materials. In order to b^able to reach a high machining quality, the 
cutting edges of the cutting blades rofust be positioned on a uniform cutting edge 

g circle. In order to achieve this, the cutting edges of the rotating blade head are 

O / 

^ jointed by means of at least one/ointing stone. By means of the jointing stone, the 

cutting edges of the different Glutting blades are adjusted to a uniform cutting circle. 
15 Fig. 1 shows the blade head 1 of a woodworking machine which is fixedly 

connected on a rotatably driven shaft and is provided about its periphery with 
receptacles 2 for the cutting blades 3 (Fig. 6). The cutting blades 3 are secured in 
the receptacles 2, as is known in the art, with clamping wedges 4 or the like. The 
receptacles 2 have sidewalls 6, 7 converging in the direction of the mantle surface 
20 5 of the cylindrical blade head 1 against which the clamping wedges 4 rest. The 
cutting blades 3 are seated in a depression 8 in the sidewall 6 and are forced by 

-6- 


Docket No. P6608.0US - Priority Doc. No. DE1 01 06014.9 - !nventor(s): Englert et al. - Assignee: Michael Weinig AG 


means of the clamping wedge 4 tightly against the bottom of the depression 8. In 
addition, the cutting blades 3 can be secured by means of screws which are 
distributed across the length of the cutting blades 3. 

The machine, depending on its configuration, has several such blade heads 
1 which are arranged on shafts such that their cutting blades 3 machine different 
sides of the wood material. For example, a molding machine has a lower horizontal 
spindle, a vertical right spindle, a vertical left spindle, as well as a top horizontal 
spindle on which a blade head with corresponding cutting blades 3 is fixedly 
attached, respectively. For reasons of simplification, the drawings show only one 
blade head 1 . 

The cutting blades 3 projecting radially from the blade head 1 have a cutting 
edge 9 which is straight in the illustrated embodiment. 

In order to joint the cutting edge 9, a jointing device 10 Is provided which has 
a housing 1 1 . A preferably plate-shaped support 1 2 is connected to the housing 1 1 
and is configured to be radially adjusted relative to the axis 1 3 of the blade head 1 . 
For this purpose, the support 12 is provided with a slot 14 open at the edge of the 
support 12 and extending perpendicularly to the axis 1 3. A threaded bolt 1 5 or the 
like projects through the slot 14 and secures the support 12 on one sidewall of the 
housing 1 1 . 

On the front side of the support 12, a second support 16 is fastened which 
has holders 17,18 positioned at a spacing to one another. The support 16 has two 
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slots 19, 20 positioned perpendicularly to the slot 14 of the support 12 through 
which a threaded bolt 21, 22 or the like projects with which the support 16 is 
fastened on the support 12. The two holders 17, 18 are fastened with at least one 
threaded bolt 23, 24 on the support 16 and are provided for securing a jointing 
stone 25. The jointing stone 25 is longer than the cutting edges 9 of the cutting 
blades 3 to be jointed and projects with its two ends past the two supports 12, 16. 
The jointing stone 25 projects in the direction toward the blade/head^ past the 
holders 17, 18. It can be adjusted axially relative to the cutting b|ades 3 in that the 
threaded bolts 21 , 22 are released and the support 1 6 is moved parallel to the blade 
head axis 13 relative to the support 12 into the desired position. Then the threaded 
bolts 21 , 22 are again tightened and, in this way, the jointing stone 25 is secured in 
the desired position. 

The jointing stone 25 has a straight and planar jointing surface 26 with which 
the jointing process to be described in the following is performed. During the 
jointing process the blade head 1 rotates while the straight jointing stone 25 is 
advanced with the jointing device 10 radially in the advancing direction 27. The 
jointing stone 25 is advanced radially until the jointing surface 26 will engage or 
contact the cutting edges 9 of all the cutting blades 3 of the blade headj^./ Now the 
straight jointing stone 25 is moved axially back and forth (arrow 29 in Fig. 2). The 
length of the jointing stone 25 is greater than the length of the cutting edge 9 to be 
jointed. In order to be able to joint the cutting blades 9 of the cutting blade 3 of the 
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rotating blade head 1 according to tlie described method, only a small stroke of the 
jointing stone 25 is required. Advantageously, the jointing stone 25 is longer by half 
the stroke length relative to the cutting edge 9. Accordingly, the jointing stone 25 
is in contact with the cutting edge 9 in all axial positions. An exemplary stroke 
length is approximately 20 mm, i.e., the jointing stone 25 must travel only a minimal 
stroke length in order to optimally joint the cutting edge 9. 

As a result of the axial stroke movement a groove formation on the cutting 
edge 9, as it occurs during a conventional jointing process, is prevented. Such a 
groove formation occurs, for example, when the jointing stone 25 on its jointing 
surface 26 has a nick or a notch. As a result of the axial stroke movement, such a 
nick, which can also be present on the jointing surface 26, does not result in a 
groove formation on the cutting edge 9. Since the jointing surface 26 of the jointing 
stone 25 is in contact with the cutting blade 3 over the entire length of the cutting 
edge 9 during the jointing process, the wear of the jointing stone 25 is minimal 
because the large jointing surface 26 is employed for each jointing process. 

Fig. 2 shows the position of the jointing stone 25 directly after the radial 
advancement 27 and before an axial stroke is carried out. In Fig. 3, the jointing 
stone 25 has been moved axially to the left in the direction of arrow 29 and is in 
contact with the cutting edge 9 of the cutting blade 3. The axial stroke is carried out 
such that the jointing stone 25 in the end position projects in the stroke direction still 
slightly with its reanvard end past the cutting blade 3. 
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Subsequently, the jointing stone 25 is moved in the reverse direction (Fig. 4) 
wherein the jointing surface 26 is again in contact with the cutting edge 9 of the 
cutting blade 3. During the jointing process, the blade head 1 , of course, rotates 
about its axis so that the cutting edge 9 of all the cutting blades 3 of the blade head 
1 are jointed in the described way. The rotational speed of the blade head 1 is 
significantly greater than the axial stroke speed of the jointing stone 25 so that a 
groove fonnation on the cutting edge 9 of the cutting blade 3 is reliably prevented 
and the cutting edges 9 of all cutting blades 3 of the blade head 1 can be jointed 
precisely. 

in the described way, the straight jointing stone 25 oscillates without radial 
advancement in the axial direction. Depending on the state of the cutting blades 3 
to be jointed, more or fewer stroke movements are carried out. In some cases, a 
single axial stroke is sufficient in order to joint all of the cutting blades 3 of the blade 
head 1 sufficiently. 

In the stroke movement according to Fig. 4, the jointing stone 25 is axially 
moved by means of the jointing device 1 0 to such an extent that the reanvard end 
of the jointing stone 25 still projects in the stroke direction slightly past the cutting 
blade 3 (Fig. 4). 

Advantageously, the jointing stone 25 is again axially moved in the described 
way into the center position according to Fig. 2 and then lifted radially in the lifting 
direction 30 (Fig. 5) so that the jointing stone 25 is lifted off the cutting blades 3 of 
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the blade head 1. 

The jointing device 10, of course, can also be radially retracted at the 
reversing point of the axial stroke. Also, it is possible to lift the jointing device 1 0 off 
the jointing blades 3 in any desired axial stroke position. 

With the described method not only a groove fonnation is prevented and the 
wear of the jointing stone 25 is reduced, but the cutting edges 9 are also 
significantly improved after completion of the jointing process. Microscopic images 
of the cutting edge 9 after the jointing process have shovi^n that the cutting edge 9 
is microscopically smooth. This results in a significantly improved surface quality 
of the workpieces machined with the cutting blades 3 and in a high service life of the 
tool as a result of the minimal pre-damage and the thus resulting minimal tendency 
for the fonnation of built-up edges or break-away cutting edges. The smooth cutting 
edge 9 is achieved by the axial stroke movement of the jointing stone 25 without 
radial advancement. 

In the next jointing process, the jointing stone 25 is again radially advanced, 
for example, within a magnitude of 1 .5 mm to 2/100 mm. 

When the cutting edge 9 already has a groove, this groove In the cutting 
edge 9 of the cutting blade 3 can be simply removed with the described jointing 
process. 

Since the axial movement of the jointing stone 25 must not be carried out 
across the entire length of the cutting edge 9, but only across a minimal axial stroke 
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length which is, for example, only approximately 20 mm, the jointing device 1 0 can 
be configured constructively in a very simple way. 

Instead of the individual straight jointing stone it is also possible to 
provide two or more jointing stone members positiop^ at a minimal axial spacing, 
i.e., minimal spacing in the stroke direction, relative to one another which are then 
secured by holders 17, 18, respectively. The two jointing stone members are then 
advantageously an-anged on the jointinjg^evice 10 such that, in the center position 
relative to the cutting edge 9, thek/ends facing away from one another project 
axially past the cutting edge 9^ The axial stroke of these two jointing stone 
members after radial advancement is then selected such that it is greater than the 
spacing between the two Jointing stone members. This ensures that the two jointing 
stone members have/overlapping machining areas. Moreover, the jointing stone 
members are advantageously so long that in the end position of the respective axial 
stroke they stilLproject axially with their trailing end in the stroke direction past the 
cutting edg^. 

Instead of the straight jointing stone 25, a profile jointing stone can be used 
in the same jointing device 10. During the jointing process, an axial stroke 
movement is however not possible in this case. 

In the described embodiment, the jointing device 10 is seated on a 
compound slide rest which is not illustrate in order to simplify the drawing. With it, 
the jointing device 10 can be moved radially and axially in the described way. 
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Instead of the compound slide rest, it is also possible, for example, to radially move 
the support 12 relative to the housing 1 1 and to axially move the support 16 relative 
to the support 12. 

The jointing process can be carried out, in deviation from the illustrated and 
described embodiment, also such that the radial and axial movements are assigned 
to the blade head 1 or the spindle supporting it. Also, it is possible to assign the 
radial and axial movements to the jointing stone 25 and the blade head 1, 
respectively. 

While specific embodiments of the invention have been shown and described 
in detail to illustrate the inventive principles, it will be understood that the invention 
may be embodied othenvise without departing from such principles. 
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